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$[$7, 8, 9, $10]-$
[6]
2.
3 1 $x$ $v(x)$ $v(x)$
$(v\rangle$ $0$ $L$ $v^{2}$
:
$L= \frac{((v^{2}-\langle v^{2}\rangle)^{2}\rangle}{2\langle v^{2}\rangle^{2}}\tilde{L}$ with $\tilde{L}=\frac{\int_{0}^{\infty}([v^{2}(x+r)-\langle v^{2})][v^{2}(x)-\{v^{2}\rangle]\rangle dr}{((v^{2}-(v^{2}\})^{2})}$ . (1)








$\langle v_{R}^{2}\rangle=\langle v^{2}\rangle$ $v_{R}^{2}$ [11]
$\langle(v_{R}^{2}-\langle v_{R}^{2}))^{2})=\frac{2}{R^{2}}l_{0}^{R}(R-r)\langle[v^{2}(x+r)-(v^{2}\rangle][v^{2}(x)-(v^{2}\rangle]\rangle dr$. (3a)
$r$ $L$ $([v^{2}(x+r)-\{v^{2}\rangle][v^{2}(x)-\langle v^{2}\rangle])$
(1) (3a)
$\{(v_{R}^{2}-\langle v_{R}^{2}\})^{2}\rangle=\frac{4L}{R}\langle v^{2})^{2}$ if $R\gg L$ . (3b)





$((E-(E))^{2}\rangle=C_{R}T^{2}$ with $C_{R}=( \frac{\partial\langle E\rangle}{\partial T})_{R}$ . (4)
(3b) (4) $E$
$T= \frac{\langle v^{2}\rangle}{\sqrt{}\zeta}$ md $E=N[v_{R}^{2}-(1-\sqrt{\zeta})\langle v^{2}\rangle]$ with $N= \frac{R}{4L}\gg 1$ . (5a)
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$\zeta$ [ (9)]. $\langle v_{R}^{2})=\langle v^{2}\rangle=\sqrt{\zeta}T$
$\{E\rangle=\zeta NT$ and $C_{R}=\zeta N$. (5b)
$R$ $4L$ $\sqrt{\zeta}\langle v^{2}\rangle$ $N=R/4L$
$T=\{v^{2}\rangle/\sqrt{\zeta}$
$E$ $P(E)$ $C_{R}$ [2]. $C_{R}$
$\langle S\}$ CR $=$ T$($ $\langle S\})_{R}$ (5b) $C_{R}=\zeta N$
$(S \}=\zeta N[\ln(\frac{T}{T_{0}})+1]$ . (6a)
$\zeta N(1-\ln To)$ Helmholtz $\langle F\}=\langle E)-T\langle S\rangle$
$\langle F\rangle=-\zeta NT\ln(\frac{T}{T_{0}}I\cdot$ (6b)
$Z=\exp(-\langle F\rangle/T)$
$Z=( \frac{T}{T_{0}})^{\zeta N}$ . (6c)
$\Omega$ $Z$ Laplace $Z(T)= \int_{0}^{\infty}\Omega(E)\exp(-E/T)dE$
:
$\Omega(E)=\frac{E^{\zeta N-1}}{\Gamma(\zeta N)T_{0}^{\zeta N}}$ . (6d)
$\Gamma$ Gamma $P(E)=\Omega(E)exp(-E/T)/Z(T)$
To
$P(E)= \frac{E^{\zeta N-1}\exp(-E/T)}{\Gamma(\zeta N)T^{\zeta N}}$ . (7)





$U+u$ $v$ . $U$ $u$ $v$




21 $m$ , 14 $m$ . 16 $ms^{-1}$
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1: [6]: $\nu$ ,
( $\epsilon\rangle=15\nu((\partial_{x}v)^{2}\rangle/2$, Kolmogorov $u\kappa=(\nu(\epsilon\rangle)^{1/4}$ , $\langle v^{2}\rangle^{1/2}$ , $(v^{4})/\langle v^{2}\rangle^{2}$ ,
Kolmogorov $\eta=(\nu^{3}/\langle\epsilon))^{1/4}$ , Taylor $\lambda=[2(v^{2})/((\partial_{x}v)^{2}\rangle|^{1/2}$ , $L$ [ (1)], Reynolds $B\epsilon_{\lambda}=$
$(v^{2}\}^{1/2}\lambda/\nu$ .
$t$ $u(t)$ $v(t)$ Taylor $x=-Ut$ $x$
$u(x)$ $v(x)$ 80-130 km
1
$u(t)$ $v(t)$ $u(x)$ $v(x)$




2 $N=R/4L=10,30,100$ $v_{R}^{2}/\langle v_{R}^{2}\rangle$ $\zeta=1/2$
1 $N$ $N$ $N=100$
[5,6,12,13].
$\zeta=1/2$
3 $n=2,3,4$ $\{(v_{R}^{2}-(v_{R}^{2}\rangle)^{n}\rangle/\langle v_{R}^{2}\rangle^{n}$ $N=R/4L$
$\langle(v_{R}^{2}-\langle v_{R}^{2}\rangle)^{3}\rangle/\langle(v_{R}^{2}-\langle v_{R}^{2}\rangle)^{2})^{3/2}$ ( $(v_{R}^{2}-(v_{R}^{2}\rangle)^{4}\rangle/((v_{R}^{2}-\langle v_{R}^{2}\rangle)^{2})^{2}-3$
(3b) (5)
$\langle E\}=\zeta NT$ and $\langle(E-(E\rangle)^{2})=\zeta NT^{2}$. (8a)
(7)










$2$ : $N=R/4L=10,30,100$ $v_{R}^{2}/(v_{R}^{2}\rangle$ $3:((v_{R}^{2}-\langle v_{R}^{2}))^{n}\rangle/(v_{R}^{2}\}^{n}$ $N=R/4L$
$O$ $\triangle$ $\square$ $(n=2,3,4)$ . $\langle(v_{R}^{2}-(v_{R}^{2}\rangle)^{s}\rangle/\langle(v_{\hslash}^{2}-(v_{R}^{2}\rangle)^{2}\rangle^{a/2}$
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